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the series of pools that exist in the channels. As the stage increase? during
major floods, the pools tend to drown out and, in basins less than several
hundred square miles in area, the channel conveyance is usually increased sub-
stantially. It is therefore to be expected that unit hydrographs derived from
major flood hydrographs for small streams would have higher peak-discharge
ordinates than those derived from minor floods. In large basins in which
great quantities of overhank storage occur at flood stages, the channel con-
veyance may decrease with rises in stage but the higher efficiencies of flow in
tributary streams tend to counteract such decreases.

33. Selection of Unit Hydrographs for Design-Flood Computations. In the
majority of hydrologic studies pertaining to the determination of maximum
probable flood hydrographs, reliable data for the determination of unit hydro-
graphs are limited to records of relatively minor flood occurrences. For reasons
discussed in Art. 32, it is usually justifiable to assume that a unit hydrograph
applicable to the most intense periods of rainfall during a design storm would
have a higher peak-discharge ordinate, and would represent a higher concen-
tration of runoff, than might be indicated by unit hydrographs derived from
minor floods. If adequate and reliable hydrologic records are available for
floods that resulted from rainfall intensities and areal distributions reasonably
comparable to those to be expected during the design storm, uncertainties
regarding the proper unit-hydrograph values for use in estimating the design
flood runoff are substantially reduced. However, it is frequently necessary to
modify unit hydrographs derived from available hydrologic records to repre-
sent higher rates of runoff, in order that their use in computing the design flood
discharges may assure conservative results.

The general procedure outlined in Art. 31 is suitable for modifying a given
unit hydrograph to represent a higher peak discharge. The method was fol-
lowed in arbitrarily modifying unit hydrograph No. 1-A, Fig* 156, to obtain
Nos. 1-B and 1-C, which have peak ordinates 25 and 50 per cent higher,
respectively, than No. 1-A. The widths of each of the three unit hydrographs
at ordinates equal to 50 and 75 per cent of the maxima, were obtained from
curves A-A' and B-B' of Fig. 11.

The unit hydrographs selected for estimating rates of runoff from successive
unit periods of the design storm should be applicable to the area! distributions
of rainfall that are assumed to occur during the respective periods. As a gen-
eral rule, it is ordinarily satisfactory to consider that rainfall during periods of
relatively moderate intensities is approximately uniform in areal distribution
and that the regimen of runoff therefrom may be estimated by application of a
unit hydrograph derived from minor flood records. However, during the most
intense 12-hr period of rainfall, it is reasonable to assume that the depth of
rainfall in the lower basin, or near the principal stream channels, may be
greater than the average over the entire drainage area and that the concentra-
tion of runoff may lw higher, both by reason of a critical distribution of rainfall
and by increased hydraulic efficiencies characteristic of higher stages in
tributary streams. On the basis of results obtained by comparing unit hydro-